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Designation: E 29 - 90 


Standard Practice for 

Using Significant Digits in Test Data to Determine 
Conformance with Specifications 1 


This standard is issued under the fixed designation E 29; the number immediately following the designation indicates the year of 
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (t) indicates an editorial change since the last revision or reapproval. 

This standard has been approved for use by agencies of the Department of Defense. Consult the DoD Index of Specifications and 
Standards for the specific year of issue which has been adopted by the Department of Defense. 


1. Scope 

1.1 This practice is intended to assist the various technical 
committees in the use of uniform methods of indicating the 
number of digits which are to be considered significant in 
specification limits, for example, specified maximum values 
and specified minimum values. Its aim is to outline methods 
which should aid in clarifying the intended meaning of 
specification limits with which observed values or calculated 
test results are compared in determining conformance with 
specifications. Reference to this practice is valid only when a 
choice of method has been indicated, that is, either absolute 
method or rounding-off method. 

1.2 This practice is intended to be used in determining 
conformance with specifications when the applicable ASTM 
specifications or standards make direct reference to this 
practice. 

1.3 This practice describes two commonly accepted 
methods of rounding data, identified as the Absolute Method 
and the Rounding-Off Method. In the application of this 
practice to a specific material or materials it is essential to 
specify which method is intended to apply. In the absence of 
such specification, reference to this practice, which expresses 
no preference as to which method should apply, would be 
meaningless. The choice of method is arbitrary, depending 
upon the current practice of the particular branch of industry 
or technology concerned, and should therefore be specified 
in the prime publication. 

1.4 Section 7 of this practice gives guidelines for use in 
recording, calculating, and reporting the final result for test 
data. 


2. Referenced Documents 

2.1 ASTM Standards: 

E 456 Terminology Related to Quality and Statistics 2 
E 380 Practice for Use of the International System of 
Units (SI) (the Modernized Metric System) 2 

2.1 ANSI Standard: 

ANSI Z25.1 Rules for Rounding Off Numerical Values 3 * 


1 This practice is under the jurisdiction of ASTM Committee E-l 1 on Quality 
and Statistics and is the direct responsibility of Subcommittee El 1.03 on Statistical 
Analysis and Control Techniques, 

Current edition approved June 26, 1990. Published August 1990. Originally 
published as E 29 - 40. Last previous edition E 29 - 89. 

■ - Annual Book of ASTM Standards, Vol 14.02. 

3 Available from American National Standards Institute, 1430 Broadway, New 

York, NY 10018. 


3. Terminology 

3.1 significant digit , n —any of the figures 0 through 9, 
excepting leading zeros and some trailing zeros, which is 
used with its place value to denote a numerical quantity to 
some desired approximation. 

3.1.1 The digit zero may either indicate a specific value or 
indicate place only. Zeros leading the first nonzero digit of a 
number indicate order of magnitude only and are not 
significant digits. For example, the number 0.0034 has two 
significant digits. Zeros trailing the last nonzero digit for 
numbers represented with a decimal point are significant 
digits. For example, the numbers 1270. and 32.00 each have 
four significant digits. The significance of trailing zeros for 
numbers represented without use of a decimal point can only 
be identified from knowledge of the source of the value. For 
example, a tensile strength, stated as 140 000 psi, may have 
as few as two or as many as six significant figures. To avoid 
ambiguity, the exponential notation may be used; thus, 1.40 
X 10 5 psi indicates that the tensile strength is reported to the 
nearest 0.01 X 10 5 or 1000 psi. 

4. Expression of Numerical Requirements 

4.1 The unqualified statement of a numerical limit, such 
as “2.50 in. max,” cannot, in view of different established 
practices and customs, be regarded as carrying a definite 
operational meaning concerning the number of digits to be 
retained in an observed or a calculated value for purposes of 
determining conformance with specifications. 

4.2 Absolute Method —In some fields, specification limits 
of 2.5 in. max, 2.50 in. max, and 2.500 in. max are all taken 
to imply the same absolute limit of exactly two and a half 
inches and for purposes of determining conformance with 
specifications, an observed value or a calculated value is to 
be compared directly with the specified limit. Thus, any 
deviation, however small, outside the specification limit 
signifies nonconformance with the specifications. This will 
be referred to as the absolute method. 

4.3 Rounding-Off Method —In other fields, specification 
limits of 2.5 in. max, 2.50 in. max, 2.500 in. max are taken 
to imply that, for the purposes of determining conformance 
with specifications, an observed value or a calculated value 
should be rounded off to the nearest 0.1 in;, 0.01 in., 0.001 
in., respectively, and then compared with the specification 
limit. This will be referred to as the rounding-off method. 

5. Absolute Method 

5.1 Where Applicable —-The absolute method applies. 
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where it is the intent that all digits in an observed value or a 
calculated value are to be considered significant for purposes 
of determining conformance with specifications. Under these 
conditions, the specified limits are referred to as absolute, 
limits. ..A xfcu- 

5.2 How Applied —With the absolute method, an ob¬ 
served value or a calculated value is not to be rounded off, 


. i J itt ■■ 

be indicated by including the following statement in the 
standard: 

The following applfesftq alt specified fipfein tltfs standard: For 
purposes o,f determining conformance with these specifications, an 
observed value or a calculated value shall be rounded off “to the nearest 
unit” jn the last right-hand digit used ijv expressing t } he specification 
limit; iri' 1 accordance With the rounding-off method of ASTM Practice 
E 29, for Using Significant Digits in Test Data to Determine Conform¬ 
ance with Specifications, . i ■■ r, • 


but is to be compared directly with the specified limiting 
value. Conformable or bpheon;^ with the^specifica¬ 
tion is based on this comparison. >, . .• v . ,. . . 

5.3 How Expressed— This intent may be expressed in the 
standard in one of the following forms: 

5.3.1 If the absolute method is to apply to all specified 
limits in the standard, this may be indicated by including the 
following sentence ip the standard: 

p* Fpr.^purposes of determining ppnfo^mance with .these specifications, 
all specified limits', in this standard _are absolute limits, as defined in* 
ASTM 1, Practice 3 29, tet Using Sighificciht Digits in Test fc)ata to 
Determine Conformance with Specifications^ s a ''/T ? ' : ' 

5.3.2 / If file, absolute method is to apply to all specified 
limits bf some general type ip the stahdard (such as dimen¬ 
sional" tolerance limits;), this may be indicated by including 
the follpwing sentence ; in |he stand 

. e For purposes %of determining conformance with, these specifications, 
all specified {dimensipnal tolerance) limits are.absolute jirpits, as defined 
in A§T1 VI a PractieeE29, Using Significant 1 Digits in Test Data to 

lietefmirie Cdftfofyfiande'^ith Sp&iftiiati'dte. * J '' ’** v ‘ ^ 

r. ■ i .T T* 4h’/ r i .v,.- . , 

5.3.3 If.the absolute method is to apply to all specified 

limits given in a tqble, tjfis may be indicated by including a 
footnote with the table as follows: , r . > 4 . , 

! b: U 1 /•;* Width Tolerances^.Plus and Minus, in. ,• ‘ j :> 


’ - ■ ' u l> J eo V T '■ 

i ‘ - 0:032 ih. and under fo,. 

Over 0 032 in. 

Width, in. 

in Thickness ; | Vi 

' in Thickness 

2 and under 

0.005 

0.010 

Over 2 to 8 incl .. 

, • 9.008 r 

, . 0,013 . 

Over 8 to 14 incl 
• Qver 14 to 20- inch,-' ; 

' . 0.010 

r.i; ; 0.01*3 V: oH 

0.015 

s-’- . 0.018 

S v -OlUJ. . . i . , Jl: 




■ y ^Tpldrange limits specified are absolute limits as defined iiiASTM, Practice; 
E 29,.for.Using Significant Digits jn-Test Data to Determine Conformance with 
Specifications." , * '/* / 1 \ 

6. Rounding-Off Method - f 

, J 6.1 PFhere AppUcalbl^r^^ rounding-pff method applies 
where it is the^ intent that a limited^ niipiber of digits in an 
observed value or a calculated value are to be considered^ 
significant for purposes' of determining conformance Witli 
%6ific^on^; 

p:2 How Applied —the rounding-off method, an 
observed .value or a calculated value should be’founded off‘ 
by the procedure prescribed in 4.3 to the* nearest unit in the 
designated placp of figures Stated, in ,tb| Standard’ v hs, for 
example, “to the nearest fOO psi,” ! ^tp, the nearest 1*0 ohms,” 
‘Ho the nearest 0.1 percent,” elc/ The rounded-off value’ 
shquld, then be competed witff’ tlie 3 specified limit, and 
cqpfQrmance ;6r n^ncmformance specification 

basedpn this qQh^misqn^ '.1'' *V 

6.3 \ How Expressed— ^T)4is intent may be eApresse^ in the 
standard m r 1 

6.3.1 If the rounding-off method is to Ripply to all Sf)ecjified 
limits in the standard, and if all digits Expressed ^Hrithe 
specification limit are to be considered' significant, this may 


;i ’6.3;2 l If the rburiding-pff methodtis Ip apply only to the 
specified limits for certain selected requirements, this may be 
indicated by including the" following' statement in the 
standard': 

The following applies to specified limits for requirements oiy^nsile 
strength), (elongation), and (...) given in . .., (applicable' section 
number and' ? title)mnd •(.. f)' of this ^standard* Eor purposes of deter- 
mihipg.eonfdrmuhce with these specifications, an - observeTwafuei pi\ a 
calcuiatediyalue shall be routed off to the neatest, (1000 psi) for (tensjje 
strength), tp the nearest (Up^teent^ftit^^Qngation), and to, the nearest 
(...) for (...) in accordance'with tlie munding-offmethodhf ASTIMi 
P ractice E 29 x tfsiiig Significant E>igft$ f Tn’ 'Test ’t&ta to DefydrimC 
COnforihanc^withSpecififcatidhs. i lil U- ■ •• " ; 5 

6,313 If the rounding-off .pethod|s'tpi apply to all specified 
limits in "a . table, fJiis ,niayby.. a note in. the 
manner shown in the; following examples; 

6.3.3.1 Example 1 —Same significant digits fpf all items: , 

. . - J ? r : • : ?■ Cheipical Composition,? % 

Qopper iS ^ r ±0<5 t r q . 

Iron ; . 1.0 max, 

Silicon J 2.5 ± 0.5 ! , £ 1J ' 

Other constituents (magnesium + zinc + manganese) 0.5 max ‘ ' 

Aluminums V 1 * ' ,-Vr i&s'-TKs K ? f ;>remainclei' - ? 

1 ’Note V 1 —For purp6kes' /; df ddtefmihirig conformahee -with 'these' 
specifications, - an observed- value dr r af calculatecl valuer shall 'be rounded 
off to^the nearest^ 0/1 percent, in laecofdnnce With fhe> rpunding-off 
method pf ASTM. Practice,;E ^% 5 Tpr ; Using 'Significant Digits in;Test 
J^ef^rmin^ Confojjma^iyitiii Specifications, ; *. v> 

6.3-.3.2 ' Example^ 2e^Significant digits not the same for all 
itenis^ sMilarvreqMremelitsf'vm •rnoffc r\l" 

u ■'"** 3 '•‘ ‘ * ’■* • CfeMfcal doiApbsitioii, pSferit ■' 5 3 1 

: v.. ■■■■ mi : mift . K=-:o5P.-») • ■ 

;•* ; 4 • .* >v 

Nickel r 57. / \ .... 

Chromium"' ‘ i-ft - # ’ ; ; 

Manganese l u-'f. * r -'i: V-• 3« 4 V vii'iOO. 

Silicon ... 0.40 ; ■ *■ 

Carbon ... 0.25 

Sulfur ... 0.03 

Iron remainder 

, > 1 . **/>■’- 1 ... 

Note 2—For purposes of determining conformance with these 
specifications, an observed value or a calculated v^[ne,sha'll be rounded 
off “to the uparest \niit” f uythed^s } t righUhand, js^pilpp^nt digit t used in 

Determine Conformahee ^ifh f Apecfflbtephs! ^ v J 

6-3^.3; ^i^ts,.saiyi^^fpr ^11 

items; dissimilar requirements: 

Tensile Requirements 

Terisil^ strength,'psi ,U! K ‘ \ ci ... r - r 60T00*to 72 000 ’• 

Yield ;f poihtfhim,'psi :I! ' 1 :;jfl - 4h v ' ' SO’OOO * ’4- 

Elongation in 2 in., min % - ;i r 22 5 ^ •• 

: 4 ‘"'f •/ Cv ' ■: N ; '■ .i.i. ;fu J J : • l/r. s . ' • j : i}’ > 

Note 3—For purposes of determination of conformance withfthp.se 
specifications, an observed value or a calculated value .shall be rounded 
off to the neatest lOOO psi for tensile strength and .yield point and* to the 
nearest 1 percent for elongation, in accordance with the roundihgfoff 
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method of ASTM Practice E 29 for Using Significant Digits in Test Data 
to Determine Conformance with Specifications. 

6.4 Rounding-Off Procedure —The actual rounding-off 
procedure 4 shall be as follows: 

6.4.1 When the digit next beyond the last place to be 
retained is less than 5, retain unchanged the digit in the last 
place retained. 

6.4.2 When the digit next beyond the last place to be 
retained is greater than 5, increase by 1 the digit in the last 
place retained. 

6.4.3 When the digit next beyond the last place to be 
retained is 5, and there are no digits beyond this 5, or only 
zeros, increase by 1 the digit in the last place retained if it is 
odd, leave the digit unchanged if it is even. Increase by 1 the 
digit in the last place retained, if there are digits beyond this 
5. 

6.4.4 This rounding-off procedure may be restated simply 
as follows: When rounding off a number to one having a 
specified number of significant digits, choose that which is 
nearest. If two choices are possible, as when the digits 
dropped are exactly a 5 or a 5 followed only by zeros, choose 
that ending in an even digit. Table 1 gives examples of 
applying this rounding-off procedure. 

6.5 The rounded-off value should be obtained in one step 
by direct rounding off of the most precise value available and 
not in two or more successive roundings. For example: 
89 490 psi rounded off to the nearest 1 000 psi is at once 

89 000; it would be incorrect to round off first to the nearest 
100, giving 89 500 and then to the nearest 1 000, giving 

90 000. 

6.6 Special Case, Rounding Off to the Nearest 50, 5, 0.5, 
0.05, etc .—If in special cases it is desired to specify rounding 
off to the nearest 50, 5, 0.5, 0.05, etc., this may be done by so 
indicating in the standard. In order to round off to the 
nearest 50, 5, 0.5, 0.05, etc., double the observed or 
calculated value, round off to the nearest 100, 10, 1.0, 0.10, 
etc., in accordance with the procedure in 6.4, and divide by 
2. For example, in rounding off 6 025 to the nearest 50, 

6 025 is doubled giving 12 050 which becomes 12 000 when 
rounded off to the nearest 100 (6.4.3). When 12 000 is 
divided by 2, the resulting number, 6 000, is the rounded-off 
value of 6 025. In rounding off 6 075 to the nearest 50, 6 075 
is doubled giving 12 150 which becomes 12 200 when 
rounded off to the nearest 100 (6.4.3). When 12 200 is 
divided by 2, the resulting number, 6 100, is the rounded-off 
value of 6 075. 

7. Guidelines for Retaining Significant Figures in Calcula¬ 
tion and Reporting of Test Results 

7.1 General Discussion —Rounding test results avoids a 
misleading impression of precision while preventing loss of 
information due to coarse resolution. Any approach to 
retention of significant digits of necessity involves some loss 
of information; therefore, the level of rounding should be 
carefully selected considering both planned and potential 
uses for the data. The number of significant digits must, first, 


4 The rounding-off procedure given in this practice is the same as the one given 
in the American National Standard Rules for Rounding Off Numerical Values 
(ANSI Z25.1) and in the ASTM Manual on Presentation of Data ancl Control 
Chart Analysis, STP 15-D. 


TABLE 1 Examples' 1 of Rounding Off 


Specified Limit 

Observed 
Value or 
Calculated 
Value 

To Be 
Rounded 

Off to 
Nearest 

Rounded-Off 
Value to be 
Used for 
Purposes of 
Determining 
Conformance 

Conforms 

with 

Specified 

Limit 

Yield point, 36 000 

r35 940 

100 psi 

35 900 

no 

psi, min 

i 35 950 

100 psi 

36 000 

yes 


135 960 

100 psi 

36 000 

yes 

Nickel, 57 %, min 

r56.4 

1 % 

56 

no 


i 56.5 

1 % 

56 

no 


1-56.6 

1 % 

57 

yes 

Water extract 

. r40.4 

1 micromho/cm 

40 

yes 

conductivity, 40 

■j 40.5 

1 micromho/cm 

40 

yes 

micromhos/cm, 

140.6 

1 micromho/cm 

41 

no 

max 





Sodium bicarbonate 

r0.54 

0.1 % 

0.5 

yes 

0.5 %, max 

-j 0.55 

0.1 % 

0.6 

no 


10.56 

0.1 % 

0.6 

no 


A These examples are meant to illustrate rounding rules and do not necessarily 
reflect the usual number of digits associated with these test methods. 


be adequate for comparison against specification limits (see 
6.2). The following guidelines are intended to preserve the 
data for statistical summaries. For certain purposes, such as 
where calculations involve differences of measurements close 
in magnitude, and for some statistical calculations, such as 
paired t-tests, autocorrelations, and nonparametric tests, 
reporting data to a greater number of significant digits may 
be advisable. 

7.2 Recording Test Data —When recording direct mea¬ 
surements, as in reading marks on a buret, ruler, or dial, all 
digits known exactly, plus one digit which may be uncertain 
due to estimation, should be recorded. For example, if a 
buret is graduated in units of 0.1 mL, then an observation 
would be recorded as 9.76 mL where it is observed between 

9.7 and 9.8 marks on the buret, and estimated about six 
tenths of the way between those marks. When the measuring 
device has a vernier scale, the last digit recorded is the one 
from the vernier. 

7.2.1 The number of significant digits given by a digital 
display or printout from an instrument should be greater 
than or equal to those given by the rule for reporting test 
results in 7.4 below. 

7.3 Calculation of Test Result from Test Data —When 
calculating a test result from test data, avoid rounding of 
intermediate quantities. As far as is practicable with the 
calculating device or form used, carry out calculations with 
the test data exactly and round only the final result. 

7.4 Reporting Test Residts —A suggested rule relates the 
significant digits of the test result to the precision of the 
measurement expressed as the standard deviation a. The 
applicable standard deviation is the repeatability standard 
deviation (see Terminology E 456). Test results should be 
round to not greater than 0.5 a nor less than 0.05 a , provided 
that this value is not greater than the unit specified in the 
specification (see 6.2). When only an estimate, s, is available 
for a, s may be used in place of a in the preceding sentence. 

Example: A test result is calculated as 1.45729. The standard 
deviation of the test method is estimated to be, 0.0052. Round to 1.457 
or the nearest 0.001 since this rounding unit, 0.001, is between 0.05 a ~ 
0.00026 and 0.5 a = 0.0026. 
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Note 4—A rationale foi> this fule is ’derived from repre senting the 
standard deviation of. a rounded test result by V<r 2 + w 2 /12 where' er is 
the standard deviation, of the unrounded test$g?ult 0 I:he quantity w/Vl2 is 
the standard deviation of an error uniformly distributed over the range 
w. Rounding so that w is below 0.5 a ensures that the standard'deviation 
is increased by-at’fridst 1 %; While adding rrioVe digits would give a 
misleading impression of precision. 

7.4.T When no estimate df the stajndard deviation o* is 
known, then , rules for retention of, significant digits of 
computed quantities may be used to derive a number of 
significant digits to be reported, based on significant digits of 
test data. 

7.4.1.1 The rule when adding or subtracting test data’ is 
that the result shall contain no significant digits beyond the 
place of the last significant digit of any datum. 


Examples: ; . < . 

(7) 11.24 + 9.3 + 6.32 = 26.9, since the last significant digit of 9.3' is 
the first following the decimal place, 

(2) 26.9 is obtained by rounding the exact sum, 26.86, to this place of 

digits. ’ •■ •''' - ’ 1 • ,:i " - • : ' 

(3) 926 - 923.4 - 3 


140,000 H~ .^1,46Q = 231 ,Q00 when the first value was recorded to 
the nearest thousand! ! " ; \ - 

• • \ \ •? ’>.,• r • *. . i • ' if.■ ‘A. ■ ?:'■ ‘‘ ‘ * • • 1 

, 7.4.1.2 The rule when multiplying $x dividing is that the 
result shall contain no more significant digits than the value 
with the smaller number; of ^significant digits. 


Examples} , q. * ■ , . : : t ■ ‘ 

(7) 11*38 x 4.3 f=-49, since,the-:%0pr, 4,3. has two significant digits 

(2) (926 - 923.4)/4.3 = 0.6 Only one figure is significant since the 
numerator difference has only one significant digit. _ y 

7 . 4 , 1 .The rules for logarithms and exponentials qre: 
Digits of, If j(x) or log 10 (.x) are significant through the 117 th 
place after the decirpal when x Jhas significant digits. The 
numbe j: qf significant digits of f* or Jd x , is equal to the place 
of the last’significant digit in x after the decimal. , 

<Ex t amp/es:. ln($A6) .= 1.241 to three places-after the decimal, since 
3,4.6 has three significant digit?, IpMf lf 2900 Jha? r jwp.significant digits, 
sihce‘3.4'6 is glvpn to two places'affer the'decimal.. 

7.4.1.4 The rule for numbers representing, exact counts or 
mathematical, constants is that they are to be treated as 
having an infinite , nunatjer of significant digits. 


Examples? * ' v - ». f ,, b ■ 

(7) 1 - 0.23/2 = 0.88 where the numbers 1 and 2 are exact and 0.23 
i? an approximate quantity, t s 

; V2 j l a count; of'5(j pieces times a measured thickness 01124 mm is 50 
X 0.124 = 6.20 mm, having three significant figures. ’ ! ‘ 

(J) A measurement' of 1.634 ih; to thb nearest thousandth, is 
converted to him. The result, 1.634 X 25.4 = 41.50 mm, has Tour 
significant digits. The conversion constant, 25.4, is exact. . • • > 

‘ Note 5—ited extensive discussion of dimensional conversion can 
be found in Practice' E 380. ‘' 

7.;5 the rounding off method 

is to. apply ,to given specified limits, it is desirable that the 
significant digits of the specified, limits should conform to the 
precision of the test following the rule of 7;3, Th^t. is, the 
rounding unit fqr s the, specification limit? should be between 
0,05 and 0.5 times the standard deviation of the test. 

7,(5 Averages and-Standard Deviatiws^Whm reporting 
the average and ; standard deviation of replicated measure¬ 
ments or repeated samplings of. a .material,-, a suggested rule 
foremost; cases is to round the standard deviation to two 
significant digits; and round the average to the same.la?t place 
qf significant digits. When the nutnber pf observations is 
large (more than 15 when the lead digit of the standard 
deviation is 1 y mere than,50 with lead digit 2, more than 100 
in other cases), an additional digit may be. advisable, 

7.6.1 Alternative approaches for average? include re¬ 
porting x to within 0.05 to 0.5-times the standard deviation 
of the average aj4n, or. applying rules for retaining signifi¬ 
cant digits to the calculation of ,x. The ASTM STP 15-D 
provides methods for reporting x and s for these applica* 
tions. 4 , r v • .v .wf- > 

fiofr 6—A ratibiiale foi J the suggested riile comes from the uncer¬ 
tainty of ^ calculated standard deviation The standard deviation of s 
based on sampling from a 1 normal distribution with n Observations is 
approximately olefin. Reporting s >to within 0.05'to 0.5 of this value, 
following the rule ;of 7.4, leads toftyp sigilificant^igits fqr jnostyalues of 
a when the. number of pbservatiops.fl is, lpO pr fewer, - ., yi _ . 

Example? Analyst on six specimens give values of3.56, 3.88, 3>95, 
4*07, 4iii, and .4,4.7, f9 r A -constituent. The average and standard 
deviation, unrounded, are x = 4.0233... and, s = 0,3089... . The 
suggested rule would. report x and s as 4.02 and 0.31. 


The American Society for Testing and Matgripls takes no position respecting validity of any patent rights asserted in. connection „ f : 

with any item mentioned in this standard. Os'ers of this standard are expressly advised that deterrriinatiori of the validity of any SOch ! * 
patent rights, a'nd\\he'Yisk of ihfrlngemeht of such rights, are entirely their dWn fesponsibility. : *, '' *■ t . < 

1 '' ■> ■ ' ' • ' v . 3 •*. .* :i‘-/ . * ' iu f‘t Jfti 


• v i • Thj§, standard Js subject Jo revision; at any time by the, responsible technical committee and must be reviewed every five years and ' i- •* 

... if pot revisedeither reapprpved or withdrawn. Your comments are invited either for revision of this standard or for additional standards 
■ 1 /“• dhd should be addrbsse&td A&ffot headquarters. Your’ebrntrights will receiye t careful consideration at a meeting of the responsible ^ 
technical cbmriifttee, foh'icH ^obMy-^eWd^lf ]ldti fe&Jtiat your comrnetit&have hbt received a fait holtring you should make your * 
f views known tp. the ASTM Committpepp StahdardSv WI6. Race St, Philadelphia, PA 19103. ^ ^ ^ - . - v ' , ; .u. 


' ' * ^ * . "■ 

■ r J ‘ ^ ; r Gfl- ' I*; 

; *hv . * ; - ii*■* 

•; ,n- ’ . , 7 U , ; - 7 / f<\?> , - 

'.iXy 'V- : ' . - i* i ■ > \i V..-?.’ t -r ' 
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